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_fBSTRACT: There are two schools of thought onthe cause of ~ 
secondary hardening: one (Ref 1 to 4) attributes this 
effect to secondary martensite transformation, the 
second (Ref 5,6) includes other factors. The object of 
- the present work was to elucidate the ‘nature of secondary 
‘hardness and red hardness of high-speed steel, the more - 
exact determination of carbide-transformation temperature- 
ranges and the study of changes in the fine crystal ; 
structure of the alpha- and. gamma~phases. Three steels, 
types R 18,150 R 18\\(experimental) and EI 184\'were used, 
the respective compositions being: 0.73; 1.50, 0.87% C; 
4,2, 4.3, 7.5% Cr; 18.9, 18.0, 4.9% Wy 1.2, 1.6, 1.2% Vj 
0.28, 0.26, 0.32% Mn; 0.16, 0.15, 0.17%. Si; : 
0.012, 0.010, 0.016% S; 0.030, 0.027, 0.025% P. 
ay Specimens were hardened in oil and iced-water from i 
Card 1/4 | austenization temperatures at 1290, 1200 and 1240°C for ” 
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Tempering . : . : 
~~ R18; 150-R 18 and EI 184, respectively. Measurement of 
crystal lattice parameters, blocks and II and III form of ioe 
‘distortion was effected on 1 mm diameter round and =" 
‘4 x 8 x 20 mm flat specimens in a powder camera pe 
(149 mm diameter holder) and a type URS-501 ionization 
oe “dnstallation with iron radiation. Fig 1 shows for a 
a - Rp 18-steel as functions of temperature the hardness 
{curve 1), percentage of carbon in martensite (curve 2) 
(Ref 7), block size (curve 3), overall, distortion (curve 4) 
and-II type distortions (curve 5). Ttie rate of block- — 
growth for the same steel is shown in Fig 2 as a function t 
of..tempering temperature. Fig 3 gives a more detailed 
picture of the variation of the properties studied in 
relation to number and duration of temperings at 560°C 
after hardening from 1290 (continuous: lines) and from de 
1280"c (interrupted lines). In Fig 4 similar information 14 
is given for 150 R 18 steel for. the gamma (continuous a 
lines) -and-alpha (interrupted lines). phases. The | a: 
et, nee investigation of martensite decomposi'tion ‘in EI 184 steel 
Card 2/4 _ showed the fine structure to be similar to that of 
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R18 steel but the rate of block growth is greater in 
the former. Finally, the author discusses the red a 
‘hardness of the steel, The author conciudes that a 
secondary hardness results not from tiransformation of | 
residual austenite into secondary martensite but mainly if 
from dispersion hardening of primary and secondary ie 
_ martensite. The softening which. occurs in. the first 7 
op 3 period of tempering is accompanied by a diffusion-less Pe 
exparision of the residual austenite lattice followed by 
a coritraction due to loss mainly of carbon but also of oe 
alloying elements. . When the steel on tempering attains 
maximum hardness the II type distortions in the alpha and 
‘gamma phases become equal to 4h.o - 4.5 x 1077. The 
activation energy calculated from the alpha-phase block- 
growth rate is 60 keal/mol and 80 kcal/mol for 540 to 620 
and above 650°C, respectively. Two forms of concentration 
heterogeneity. have been found: in tempering martensita- 


“at 380 to 520°C and in ferrite at 560 to 640°C. 
Card 3/& There are 4 figures, 1 table an 


d 14 Soviet references. 
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TILigs On the Secendary Hardness and Red Hardness of High-Speed Steel 


PERIODICALS _Ukraytns'kyy Fizychnyy Zhurnal, 1960, Vol..5, No. 1, pp. 100 - 108 


TEED Ss The ain of this paper is to clarify the nature of the secondary 
hardness and red. hardness of high-speed steel, to specify the ‘temperature inter-~ 

vale of carbide conversiopa and to. study the conversions in a thin erystalline . 
structure of a- and y~phases. The following three grades of high-speed steel ae 
. Were selected for investigation: P18 (R18), 150P18 (150R18) and 9-184 (EI-18i), x 
The chemical composition of these steels is given in a table. ‘fhe samples were ; 
‘hardened in oil with .throwing them into cold water at temperatures of austenite 
treatment equalling 1,290°C for R18, 1,200°C for 150R18 and 1,:240°C for EI-184. 

The tempering was conducted jn a vacuum furnace. L: «tice parameters, coherent 
dispersion zones (of blecks) and the distortions of the It and III type were 

measured on round samples with a diameter of 1 mm anda flatness of 4 x 8 x 20 

mm. ALL this was dane in a powder cell with an adepter measuring 149 m Pabstrai= 
ser's-notes ths diameter of 149 m is probably a mistake and should be 149 mal, 
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and in an iron emission by using YPC-50H (URS-SOI) ionization installation. ‘The 
measurements of the sizes of blocks and of the distortions of the II type were 
‘made according to the lines (110) and (211) of the o-phase and (111) and (311) 
of the y-phase on the basis of the method given in References 10 and 11 undez ~ 
cE . ‘the condition that the intensity distribution is deseribed by Gauss’ functior..’ 
oe Lattice parameters ard the quantity of the remaining austenite: were checked ac~ i 
| cording to the lines (110) and.(111), as well as the lines (211) and (311). It - i 
mod was ascertained that the secondary hardness is not the result of the conversicn i 
of the remaining austenite into a-:s3econdary one, but the .Fésult of a dispersicn oe 
_ hardening, both of the initial and secondary martensite... The dispersion harden: io 
: ing of the remaining austenite is of minor importance. The increase in the i 
ra hardness of steel taking place in the starting period of tempering is accompanied i 
a by @ diffusion-free widening of the remaintri¢g austenite lattice, Further, this . | 
widening is replaced by a compression of the lattice which occurs owing to a | 
deconcentration of the remaining austenite chiefly by carbon aid partly by alicy- 
‘ing elements. When the maximum hardness is achieved in steel during the temper- 
: ing process, the distortions of the IIT type in the d- and y-phases coincide and 
become 4 ~ 4,5. > 1073 em. The parameters of a fine crystal stiructure have been 
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torermined, wnieh characterize a high hardness and red hardness of the tempered 
“ign-apeed. steel. Tne activation energy was calculated according to the data of = 
“a: intrease rate of d-phase blocks within the temperature range of 540 - 620°C; ne 
_ ig 32 keal/mole. At more than 650°C, the activation energy 1s 80° kcal/mole. 
Te- types of concentration non-homogeneity were revealed.in martensite within 
36u - 520°C and in fsrrite within 560 - 640°C. In the case of tempering at 5QX, - 
-the height of th: soncentration non-homogeneity in ferrite depends on the height 
of the temperaturs of tempering. There are; 1 table, 4% figures and 14 Soviet 


references. 
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Yushkevich, P. M., (Engineer) 
a FDS 4 Te Pee et Sista IS EE ee See BE RO 

Alteration of Fine Crystal Structure of Residual 
Austenite at Tempering of High-Speed Steel 


Beye aveccnsye 4 termicheskaya obrabotny. mettalov, 
1960, Nr 2, pp 14-20: (USSR) 

Tempering of high-speed steels changes the structure 
of residual austenite and, consequently, the trans- 
formation of the latter to martensite becomes retarded. 
The author studied the structure changes that took 
place when forged steels R18 and 150R18 and hot rolled 


temperatures, The first and third steels were austeni- 


tized tn barium chloride salt bath at 1280 to 1290°-¢ 


and the second. steel in vacuum at 1190 to 1200° c. 
Then all three were quenched in oil, and a 0.5 mm 
thick surface layer etched off. The unit cell 
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dimensions, size of blocks, structure distortions, vk 
and their changes were computed according to X-ray Bs. 
diffraction data obtained with camera URS-501, and Bey 
measured with microphotometer MF-4. The identity a= 
period of unit cells ef residual austenite in steel a 
R18 proved to Increase by maximum 0,016 A (Pig. 1) Hic 
regardless of the temperature of tempering, but the |... 
maximum was achieved in shorter time ati higher 


TaantiPreactiv.s’ Chemical Cempcaition, Fo Reardual 


Pree? | : Austen ta : a nt 
dae : c } Cr WwW Vv Mn SI Ss P im 
Steel 7 : ; ; Jo Lee 
+ wee coon ars Sette ee eS fae. i 


RIS 0,73 | 4,2/ 18,9] 1,2] 0,28{ 0,16 0,011 | 0,030 | 18-22 — me | 
150R18" 1,5 | 4,3] 18 | 1,640,26) 0,15 0,01 0,027 | 70—73 pu 
EL 184 0,871 7,5| 4,9} 1,2] 0,32] 6,17 0,016 | 0,025 |. 55—60 ie 


% Experian eatal 


-— Card 2/6 po e | a :. 


; ERE sin a eens eas z Etkes 
APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963230008-9" 


yk B : SANTEE 
: ae 
yeh le 


ae BS 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963230008-9 


$58 PEE eats Pos BER A an is ee SS SS RSA SHES EERE RH BR EES PASS RET RO OS! Banas SS 


ENOTES RATS ORLY STURN ES "7H BES: 
1 


Alteration of Fine Crystal Structure of , T1591. a 23, le 
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| 


Steel 


eenpeetig temperatures. The pane unit cell 
- dimensions was not caused by diffusion. The maximum . 
increase of austenite unit cells in steel E1184 


was. 0,006 Ay Steel .150R18,. tempered at.540° ¢-.or. ‘higher,. ye 
Boece leiwed-decrease-of--the: -identity-period.-of austenite by... ae 
Fe maicimum .0;0127 A. ‘The: dnerease of -thejunit cell dimen-” © ioe 
“gions of ‘residual ‘austenite in- the ‘first. two steels 9 20S e- 
seems. to be accompanied by the decomposition of martensite 
vhose diffraction lines become narrower, and by relocation 
of structure distortions as the result of. which the 
: -volume- per unit-mass of martensite decreases... Having . 
gi ; reached the maximum, the identity period of austenite 
-bezgins. to decrease apparently because of partial loss Re 
of its carbon content and of contaminated metals, by , el 
diffusion. The unit cells of austenite stabilize after a- ae 


certain period of tempering if its temperature 1s below ore 
7 500° C; if above 500° C, continuous loss of carbon leads ive 
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during tempering. 

cs “Fig. 4, Relationship between 

. Card 4/6 z carbon content and lattice 

: constant of residual austenite 

‘ in steel 150R18, and the duration 
of repeated tempering 540, 560, 


580, and 620° c. 
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to the formation of secondary martensite. In steel 
159R18, the decrease of unit cell dimensions of 
residual austenite, austenite decomposition by 18 

to 22%, 1ts partition into a larger number of bloeks, 
the structure distortions, and the subsequent gain ‘in 


Strength, advance during early stages of tempering at 560° 
C; but after a time. austenite blocks begin to grow at 

the expense of carbides and the strength reduces. 
Tempering at various temperatures proved the dependence 

of the austenite to martensite transformation in 

Steel 150R18 on a certain point of structure distortions 
(0.31 A in this steel) above which the transformation 
point drops, and below, rises. Thus, the transformation 
‘point characterizes the degree of structure distortions. “ 
The latter hinder the coherent rearrangement of the ye 
structure from - to -phase, and stabilize residual 
austenite; the carbon content of austenite stabilizes 
after a certain drop (Pig. 4.). Tempering of steel 
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blocks until’ a certain stable stage ii reached; the 


, partition hardly tékes place above 500° ¢, Hydrostatic 
~ compression of residual austenite displaces Fe 
atoms from their equilibrium positions by maximum a 
~0,008 A. However, since compression stresses at 
tempering act for only 5 to 20 seconds, they hardly yale 
affect austenite to martensite transformation. There ope 
are 6 figures; 1 table; and 16 refererices, 12 Soviet, [*. 
é German, 1U.S., 1 U.K. The U.S. and U.K. references raf 
are: Cchen, M., Koh, K,, "PASM", Vol 27, Nr 4 (1939); im 
Goldschmidt, H., "Journal of the Iron and Steel Ins¢.", a 
Vol 186 (1957). 
¥ ASSOCIATION: Ukrainian Scientific Research Pipe Institute 
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TIT On charles in the substructure of hardened high-speed | 
te steel when tempering ak op 


1960, 1064 ~ 1069 


‘of high speed steel. In his experiments. the author. used gj-184. (EI a 
-184), P-18 (R-18) and 150P18 (150R18) steels as shown in the Ta~ eee 
ble. As the reault of detailed studies of hardness, concentration 

of heterogeneity As/a, blocks of a-phase, distortions of second 


_ type and amount cf carbon in a=-solutions, the tempering of the 


martensite could be sub-divided in four stages. 1) For temperatu- — ~ 
res 200-200°C, the mechanism is similar to carbide steel. 2) At 


‘@emperatures 200°-540°°O, the further precipitation of carbon from = 
_ he martensite took plece; starting with temperature 380° cementi- 
: : “t . 
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On changes in the subetructure ... D210/D305 ~_ 


tes were enriched in chromium; chromium carbides together with the 
concentration of heterdgeneity of martensite we're formed. 3) At 
temperatures 540°-620°C, carbide of cementite type converted into + 
carbide of vafedium and wolfram, followed consequently by & con- 
centration of heterogeneity in ferrite. Fron 621)9-6509C carbides 
were intensively enriched in vegadium and wolfram. Ties between a- 

_ hard solution and carbide lessens and blocka of a=phase split. 

_ From 650°-760° the blocks increase considerably, distortions of IT 
» type relax and transormation Y ~> a +k takes pilace. The decrease 
of residual austenite took place at @ll stages, except the first, | Aes 

The lattice parameter of residual austenite increases in the first | 
_ Stage from 3607 = 3623 &; becausefe the increase in II and IT type Bae 
distortions ita growth Slowly decreases in the other stages. At 
500°C the lattice parameter stabilizes: this could be explained by 
. the equilibriun between an oversaturated hard sélution end carbi- 
des of the cementite type. The author. compared the distortions of 
Iil-type, during multiple tempering at 540°, 560°, 580°C with the 
temperature of martensite transformations, and obtaining the fol- 
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2) If My, does not change, then Vu = 0.31 43 3) Ie iM, increases _ 
te = 0.25 &. The position of the nartensitie point depends on: 
the distortion of the III type which arises during the secondary 
martensite transformations. Therefore, distortions of II~type in 
the residual austenite, rectrain considerably the transformation: 
austenita ~—% martensite. By this property the tempering of resi- 
dual austenite differs from Overcooled austenite in which dietor- . 
tions of the III type are absent. There are 5 figures, 1 table and Ae 
9 references: 7 Soviet—bloc and 2 non~Soviet=-bloc. The references ao 1. 
| 
| 


to the English-language publications read as follows: XK. Kye, 
Journal of Iron and Steel Institute 174, 4, 305, 1953; G.D. Gold- 
schmidt, Journal of the Iron and Steel Institute 186, 1, 1957. 
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TITLE: on the methods of determining II kind distortions and block sizes 


AUTHOR: M, 


PERIODICAL: Referativnyy nhurnal, Metallurgiya, no, 3, 1962, 69, abstract 3T447 
_ {(V sb, "Proiz-vo trub", Khar'kov, Motallurgizdat, no, 4, 1961, 
134-142) aa : 


TENE - mha existing methods of determining II kind distortions Ax/ & and 
block sizes D are’ connected with numerous ‘ealounlations. ant raquire considerable 
time, The general principles of. such ‘calculations take Jivto account the varia- 
tion of geometric conditions of the -survey and the relation between the broaden- © 
ing of interference lines affected by these conditions and physical factors, 

A simplified method of calculating characteristics of the fine crystalline 
structure is proposed for the case when investigations are carried out under 
constant or rarely changing geometric conditions of the survey. The calculation . 
-is reduced to..computing. the ratio A of Lt where (7 18 the ‘true width of the inter-; . 
ference line, index 1 correspords to Line (140) -and index 2 corresponds to line 


(220). The values of By and (35 are found dapending on-the total exparimentelly 
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established width of the int : 
nverference lines, For thia u : 
: i thi, Ypose ; : 
eee con ae A fischer dotamaneiia ee ey, etd 
¥ means of a. famlly of curves ysant tl Ml 
NRE ie ay a representing 
@ said characteristics on Pol fy for different values of By ae Soba ee 
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TITLE: .- “compression from alk Sides and Phas Hardening of le 


Residual Austen te 

PERTODICAL? Metailovedentyt 1. 
1961, -No.?> pp dai 

The qgntluenteé was 


from all si dts 
atrus ture. riments,2n which 


exmicheskay& obrabotha metallov; 
TEXT « ite on the 

compression gtenite and its 
fime arystallsne 


N, Go Mek ‘mi kov participated. 
were used {cont ente in z 
— Tae ye \ 
ie wie  (uakaAd Ve ee oF 2 2 o.§ 0-87 
arnt inni2™) 1.55 12.0 = 9,19 0.6 25. Oo dh 
g.87 0 783 a: ae es ~ O.38 0.37 
L 


Mt a ipiiBa) 
at. 2030 ¢ for 15 min and quenched in 


wstenized 
d@ E1184 were heated respectively to 


~gteel UL4GA was @ 
waters the steels Khi2M an 
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yLoo*c 43 min} and 1z%0°C (70 asec) and quenched 27 oii. The 
quenched steal Khizu had an austenitss structures whiist the nae 
steels £1184 and Wiks contained 75 and 43% austenite, respectively> a 
To remove the decarbusi zed and the work-hardened layers. the 
“ gpecimens wert ground to a depth of O.7 mm and then electrolytically 
polished in 4 concenrrated &Q4 nztrac acid soiution to 4 depth of 
'O,3 mmo The erystal yatt ice parameter of the residual austenite, 
ae the bieck dimensions, the magnitude of type it distortions and 
A =the ratics of thet pntegral intensities ef the (111) Lines to those 
: af the 3b) pemen were measured, Following that, the specimens i 
wer transferred snto 4 thermestat for sub-zers treatment and held [er 
ata given temperature for £5 man» jt was found that for the iE 
steel Kh12M with ingreasing quantity of martensite ihe Lattices a 
parameter of the residual austenite decreased, the biocks broke up Sct, 
and the types If and It distortions also ancreased; The decrease be 
ef the crystal Lattice parameter of the residual austenite is due 
to the compression from all gid¢s exerted by the martensite on 
aes the residual austenite. in the initial stage of transformation 
_ (to 20% martensite) an insignificant diffusionless increase occurs 
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e residual austenite from 3.595 to 
p of the biocks and an 
During the second 


diffusiconless 

the residual austenite from 
53,594 ta 4.590 4 eligible phasé hardening> 
purring the third 3t22% fover 53% martenssite)> the compression of 
the crystal Lattice and breakang UP of blocks 4s stopped but there 
{i distortroms, whereby an 


ig a gireng mareaee th types #4 and 1 
ons begins an the 


aramever of th 
imtensive breaking & 
tir distortions. 


(20+53%), an intensive. 


an the Lattice P 
3.59% A and alse an 
anereage in the ty 
stage af transformation 

Loe parameter of 


decreasa@ in the Latter 
is observed with a nt 


intensive qnergase at the dattace distort. 
middle ot the second BLages a,e, prior te the cessation of the 
ifor about & 3% martensite)> 


adual austemate 
jon from ail sides was investigated on the 


C28 marvenszte); the residual 
therefore. sub-zero 


compression of the res 
the effect of compress 
sitesi ELLb4. after quenching 
anite was iB the compressed state, 
produced Less compression than for pure austenite. 
parameter decreased by 0,006 A. Subsequent 
ariganaliy treaved with liquid nitrogen 
aking time of LO set. led to 


Busi 
treatmens 
However. the Lattice 


temper ing of specimens 
: . (50% marvensitéd: ®t 369°C with a $6 
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an increase in the lattice parameter of the residual austenite 
from 3.5913 to 3.6012 A. i.e. an increase almost twise as Large 
as for the gtsel leanht. The lattice parameter af the pure 
austenite of this steel should equal 3.603 A... A still greater 
increase in (he Lattice parameter as a result of tempering (250°C) 
was observed fer the carbon steel Ui4, The here given results ie 
“and aiso those published in an “e€ariisr paper of the author "ae 
- (Ref,33 Metallovedeniye i termichesakaya obrabotka mataliov, No.2, eae 
1960) indicate that braking of the martensitic reaction in 1 
absence of compressisn from all sides, particularly during the 
initial stage of transformation {to 20% austenite), may. be due to 
type III distortions which prevent coherent transformation of the 
yelattics into the z-lattace. . The following conclusions are 
arrived aty 
1, Buring- the initial stage of martensitic. transformation "cold" 
- . plastic deformation. of the austenite occurs. . When the process of 
plastic deformation and conpression of the residual austanite 
attenuates, an intensive growth of types TI and IT distortions : i= 
“will-occur, © : ; ees A 5 oe 
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a. the decerame in the Lattice parameter ‘durang martonaltic 
transformation and the incrzase in this parameter during the 

_ first stage of tempuring are diffusionless, 

-3,. The parameter of the residual austenite in snes is always 
smaller than the parameter for pure austenite, 

4, The tetal magnitude of the decrease in the lattice parameter 

-O@f the residual oguytenite during martensite transformation can be 
determined during. the first stage of tempering, 


5. fhe presente of residual auxztenits in quenched steels is 
dué te. type Lid daatexztions in. the sustenite. and to atresses 
faused by compreasian fram ali sides ; 


There are 3 FE .2Ures and t table and &® references: 3 Soviet and 
i nen «SOV Eee 


ASSO ATION: 4 


rat mah; y- nanchno-iasiadovatel | shiv trubnyy 7 rae 
Research Inagtatute \ a. 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963230008-9" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963230008-9 


SS igpis ee Se eee BAUER 1 


ecu oa 


ik - a: 


_ ACCESSION NR: ‘AR4041502 eee "sioi/s4/000/o0s/D0st/D08"-_ 


SOURCE: Ref. zh. Metallurgiya, ‘Abs. “$pD220, ~ 


. AvTHOR Kovelevakiy, N, Ga Yushkevich, PR. M.; ‘Shepetovaidy, A. Ya, So 88 


prbreorediacensiatennmss: weiss 


- SITLE: Cold processing and heat treatment of pipes of ateel SN2 (ete0a) | eee joe 
@ . CITED SOURCE: “Sb, Proiz-vo trub.. Vyt p10, Me, Motallurgizdat, 1963, 50- BT 4 ‘ 
“toric TAGS: “cold praceecey heat treatment, steel pipe/SN2 steel 


“TRANSLATION: ~ Investigation. was conducted! on. billet - shells with siensiband 
~. 41 by 3.5 by (1100 - 1200) mm, obtained by hot pressing. of steel of grade SN2 : 
*~ (0, 05-0. 06% .C, 0. 28-0. 31% Mn, 0,42% Si, 7,9-8.1%. Ni, 16-16.1% Cr, Ll. 06-1, 12% = 
-~ Al, traces of Ti). Results of mechanical tests ‘of steel samples SN2 after | 
© pormealization;- the course and technologicai parameters. cold rolling and drawing - 

of steel pipes SN2*are Jisted, It. was determined that cold rolling and drawing - 
f_steel. Piped SN2. can. be carried out Enoemally swith detormation®: cunee {Oa 
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. deformations allowed during rolling ana drawing. of steel 1Kh18N10T. Heat treat-. ee 
_. ment of steel SN2 should be conducted at 1100° and. holding for 5 minutes with , 
| cooling’ ‘in air, In process of cold rolling and drawing of pipes of steel SN2 . oe 

8° martensite of deformation will be formed, which strengthena metal in addition | = le 

a to strengthening | caused aa curshing of. ‘Substructure. of Bustenitic Papas ee es “4 


whe shee - , , a, a esaeeese 4s, x 
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b, AUTHOR: Yushkevich, P, H.; Kovalevakiy, N. Go; Shepetovekiy, Ae Ya. 


TITLE: Phase hardening of stainless stoll EI9O4 (1Kh15N9Yu) during cold drawing 
and rolling —- ; a 


pene ee eee creat eereice tnd lcm 


- CITED SOURCE: Sb. Proiz-vo trub. Vy*p. 11. Me, Metallurgizdat, 1965, 100-103 . 
i 


_ TOPIC TAGS: Phase hardeping, cold drating, cold rolling, stainless steel/ 
EI904 steel | : 


TRANSLATION: For study of hardening of steel EI904 from a forged rod there was pre- | s 
| pared shells of dimension 27 x 2.5 x 300 millimeters with turned external and reamed Ba Pts 


: - internal surfaces. Shells were rolled on a laboratory two-high mill 200 in t 

3+ : rollers with variable section of stream (principle of pilger rolling) on a conical : . ae 

: {‘manirel, The initial billet in experiments of drawing was a pipe of dimension ‘ pes 
1120 x 1.25 millimeters, obtained from a shell by cold rolling. All shells and . ae 
“Pap Delors cold deformation wera subjected to normalization at 1100° with holding ° | 


Bah gl Gard AIG s oa © ve. tol ME A ee Bi econ khan ix 
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7 | ACCESSION NR: AR4O41539 


“for 10 minutes. After normalization these shelis were subjected to etching in 
before cold rolling their gurface wags coated 


with oxalate. : In process of investigation they studied influence of degree of 
70%) on mechanical properties 


cold deformation by 
of pipes, where it was, planned to cc duct deformation of pipes by mandrel—less 
drawing within 5-40%, and cold rolling--within 30-70%. During drawing the following 


| degrees of deformation were obtained: 5, 10, 15, 20, 30 and 37%, durin rolling-= 


132, hO, 43, 495 58, 52, 58 and 68%. With increase of degree of deformation of /° : 
63 with deformation of sf. 


t 
{ 
{ 
| 
| 
| 
t 
| 
| rolling 730~-40% there is observed gredua). increase of 9 | 
 68£ it attains U,5-152 kilograms per square millimeter. shere remains approxi= ; ; an 
| mately on the same level (125-130 kilograms per square millimeter), and 6 oe aoe 
‘decreases from 13 to 5%, Increase of degree of hardening of the metal after 20 Ul en 
: tempering and deformation is more than 10%, caused by the fact that steel E90, «| 
martensite of deformation, which during. temporiing i 
*: endures precipitation hardening. This is confirmed by decrease of period of the 
| crystal lattice of martensite during tempering up to 500°. from 2.864 to 2.855 Ae 
ere tcne of cold-rolled pipes at 400° leads also.to insignificant change of 
| mechanical properties. o+/4n this case increases by 10 ki fot |i; by 34h) and | i. 
{ 


' consists mainly of unstable 


feard 2/3 4 é | 


od 
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' g decreases by 1-4%.. The basic difference of influence of tempering on » #8 es 
. mechanical properties of cold-rolled and Gold-drawn pipes is the fact that in a 
‘ cold-rolled pipes after tempering § decreases, and in cold-drawm it increases. >, oe 
: This once again confirms opinion that the character of deformation (drawing ard oe bole 
: rolling) essentially affects mechanical properties of pipes, and to a significant = oak 
i extent this influence og hereditarily transmitted to steel in the process of | of 
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steal MmiSNLOTAvwhich is widely \8 A pie l ductility thin 
formar tp characterized by a considerable Lowe? to the low 
ee a and that the former :.s consequently his hier a 
eine eee Pfieult drilling steals.’ It was established oF 
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nascent e Vane Lisc?, Pipes with dimensions 20 xX 
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ceangidesakle inerease in the loai or the working instrument, To alter 
pipes with dimensiona of €3 % 1,95 mm and 20 x 1-45 mm, parts wos 
vSollad into vipes with finished imsnsions of 20 x 1.5 and 18 x i re 
Ts Geersaso bending, the drawing was done through two draw plat eee 
eee gare time, The diameter of chs inter med tate draw plate usod in 
deauiry full size pipes with dimonsiona 18 x 6.98 was 16 mn, but in 
@ full 5 
drawin, from dimensions 1u.5 x 0:95 mm to finished dimenaions of l2 x 
3 it wag Loma, During this prowess pipes with dimensiones of 14,5 x 
0,¢€ -:1 wore not subjected to nos working before drawing, Tre 
Di oe any “for ee vie the o74ia!' tim which they retained from vhe 
coat.ung received 3 ro the firsts d-awing. Gold rolit ng of such pipes ; 
4s foasitle with Conia. Goformations up to b0%, but rolling 4 ey 
feasible with only a single deZormasion up to 30%. Heat troatment \of ae 
full ains pipes made of the steal sauder inveatigation should be eae 
oareiad cat ub 1100+11509 with air gooling, 4K, Ursova al 
SUB CIDE: MM ENGR: 68 i 2 
a 
SERS: 
Card af a 
» - are | 
Baad be 
IPTAE A! AINE MIT aR Hl a AE UNA RS 8 Yo of RNS RE EIT IM LMRY ETE HPI sa ele aoa CLEATS ION ST NT ELE LL AYIA IAE LE BLIP EOL EIT BINS sure acta 
wee 
ues 2 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963230008-9" 


_BEPROVED FOR RELEASE: cred erate CTA ROPES. -00513R001963230008- 9 


ESE 


RIY, BiG.) Eand, téidn. yates 
hin, neulk; VERAHUVOU, Vike, inches 


Manufacture of pips of high-gtrength, stainiess, WnI7N5N3 steal. 
Proigv. trub noel2:44-51. '64. 


: APPROVED FOR RELEASE! 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963230008-9 


LS RISER TEYY BOSPSTE Vek Sees SAPS i EN 1 ML PEE Fe EE CROSS HA SEG? GAS CURT ECE NESE 


ENE ALENT OSEDE EAE ARSNO ATS, LUFT TE 


sarees 


GUL'MEDOV, Kh.3 YUSIHEVICH, $68e. .* 
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Ap 12. i; (MERA 151) 


1; Institut ekonimi it AN SSSR. 
(Tires, Rubber) 
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YUSHKEVICH, V.N, 


TR ee Lg 


Investigating: stresses in Sree of braceless trusses under ia 
: loading out~of-units. Trudy. IPI no.254:101~-105 165. ae 


(MIRA 19:1) 
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YUSHKEVIGH, YooPs (Leningrad) 
. ” Efficiency promoters ztruggle ko improve the quality of production. 
Shvein.prom. no.l:27-29 Ja-F !Ohe (MIRA 17: a 
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-EUSHREVICH.JeeP, 
Hew methods of traffic organization for fast-freight traina. Zhel. 
dorstransp. 42 no.6:13-15 Ja '60,. (MIBA 13:7) 


1, Zamestitel' nachal'nika Bolorusskoy dorogi, g. Minsk. 
(fhite Rossia~Rai lroads~—Freight) 
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Selecting tho nost advantageous train weignt for ; 
_ ddeszl traction, Trudy BIIZHT no.9329-44 "SL. : (HIRA 16:9) 
(Railroads—Managexent) (Railroads—Freight) 
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YUSHKSVICH, Ye.P., inzh,, starshiy prepodavatel! 


Investigating tha problem of the lengthening of station tracks 
_ 6 6Cté<‘“—it:*™*™*™*C OKA lings converted to diesel traction, Trudy RIIZHT 7 

noe9345-56 '64. °° °° (MIRA 16:9) 
(Railroads—Managenont) (Railroads—Tracks) — 
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" THKHOMIROV, I.G., prof., doktor tekhn.nauk; YUSHKEVICH, Ye.P., inah.; 
SYISKO, P.A., inzh, | eet , : 


Lengthening of hauls and possibilities of a further acceleration 
of car turnover. Zhel.dor.transp. 43 no.6:17-22 Je ‘él, 
a ; (MIRA 14:7) 
: 1. Zamestitel' nachal'nika Belorusskoy dorogi (for Yuahkevich). 
a vale Genel'skogo otdeleniya Belorusskoy dorogi (for 
tS o e } : 
(Rudlroads--Rolling stock) (Itailroada--Traffic) 
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YUSHKEVICH, Ye.P., inzh. (Brest); YAKOVLEV, T.V., inzh. (Brest); REZER, 
———'D.M., starabiy inzh. (Brest) 


’ Concentration of freight operations and new mettiods in the organ- 
ization of freight transportation. Zhel.dor.transp. Wy nod: 
25-31 Ap ‘62. — | (MIRA 1534) 


“L, Zamestitel! nachal'nika Belorusskoy dorogi (for Yushkevich). 
2, Nachal'nik Brestskogo otdeleniya Belorusskoy dorogi (for 
Yakovlev). 3. Brestskoye otdeleniye Belorusskoy dorogi (for | 
Rezer). 


(Railroads--Freight) 
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_ YOSHKEVICH, Ye. P., kand, tekhn. nauk; VOROEEY, Le; ; ‘kand, tekhn. 
aera 7“FRUSHIN, A.M., inzh.; POTAPOV, V.P., insh., 
. retaenzent; SHISHKIN, G.5., inzh., fed. DIOZDOYA, B.D, 
2 tekhn. red. 


(Centralized freight transportation; experience of railroad tht 3 
and automotive transportation in White Russia] TSentrelizo- aa 
: vannye perevozki gruzov; opyt zhelezndoroghnogo i avtomo- 
+ bil'nogo transporta Belorussii. Moskva, Transzheldorizdat, 
1963. 66 p. 
(White Russia--Freight and freightage) 
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USHKEVICH, YosP, (Minsk); LEVYANT, G.A. (Minsk) 


Effiolent willization of locomotives, Zhel.dor,ir tranen, §7 Poe 
No. 12224—26 D t65,- (MIRA 18232} op 


1. Zamesiite! nachal'nika: Estosipalay zheleanoy dorogi (for Oe 
Yushkevich), 2. Zamestitel" nachal'ntka utdela slushby ee 
dvizheniya Belorusskoy zheleznoy dorygi (for Levyant), oe 
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KHATETOVSKIZ, G.I.; YUSHKEVICH, Ye.V. 


a _. Assembly of turbine inks and euxiliary equreeny of the machine 
mks hall, Energ.stroi. no.242:60-64 '61, - - (MIRA 15:4) 


1. Starshiy proiaveditel' rabot montazhnogo uchastka tresta “SPS 
“Savzapenergomontazh" (for Khatetovskiy), 2, Proizvoditel' aac 
a rabot montazhnogo uchastka tresta “Savzapenergomontazh" (for e 
Yushkevich) . 
(Naxva region-~Electric Bauer plents—-Design and construction) 
(Steam turbines) 
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s/ 125/61/000/008/012/013 
A161/A127 


AUTHORS : tanger, No Aes Yagupol! skayas L, Ne, Yushkevich, 2. Vs 


TITLE s On the method of investigating the tendency of welded joints to 
Y caustic embrittlement’ 


PERIODICAL: Avtomaticheskaya BYATKS, NOs 4, 1961, 8 - BT 


TEXT s Brief information ig given on @ new method of caustic embrittlement 
tests requiring no special tension devices. Formerly, the Institut elektrosvarki S 
im, Ye. 0. Patona (Electric Welding Institute im. Ye. 0. Paton) employed test spe- a 
; cimens consisting of ribs welded to plates, and then the plates joined by putt ee 
Be welding, and Later horseshoe-shaped specimens, OF. specimens Loaded with a special 
device. Reference 15 made also to & recommerdation of G. Le Shvarts and M. M. 
Kristal’ to use & specimen 100 by 20 by 6 (mm) in size, eat from welded plate with 
removed projections and loaded by the application of a bending or stretching force. / 
‘The authors have used @ method requiring no application of devices for the load-. oe 
ing. Detailed information on the new technique will be published later in NAyto- aa 
maticheskaya svarka". The method consists in using welded plates 500 x hoo x _— ms 
(mm) in size and holding them in a boiling solution of 45% calcium nitrate and 
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. % 8/125/61/000/004/012/013 ase 
On the method of investigating the tendency of.... A161/A127 J eae 
35% ammonium nitrate until the appearance of cracks, The solution is being con~ 
ventionally used for testing the tendency of steel to caustic embrittlement, The ~~ 
article includes a photograph of a cracked specimen, Heat treatment had a high 
effect on the results of the tests, e.g. in one specimen that had not been heat- 
treated the crack appeared after 24 hours, in two others after 48 hours, and in 
a heat-treated specimen only after 240 hours, There is 1-figure,. 


SUBMITTED; January 16, 1960 a 
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: ; 3L458 
. § /125 62/000/003/003/008 
a po40/D113 “! or 
oe — IP NO a 3 eee 
oe AUTHORS: Kaknovskiy» N.I., Fartushnyy, V-G+> and Yushkevich, Z.V. 

PLTLEs. Wolding KhLENn2ac5 thin sheet steel 


PERIOCICAL: Avtomaticheskay® svarka, NO+ 3s 1962, 27-31 


et TEXT: The sechniques and results are given of welding experiments with a 
new austenite-ferritic steel, 18 H 2Ar5 oF fl -26 (Kh16N2aG5, oF EP-26); 
developed py the Moskovskiy aviatsionnyy tekhnologicheskiy institut (Moscow os 
Aviation Technological Institute) and suggested for use in the manufacture ore 

j The composition of a “4 


of chemical, textile and food-processing equipment. 

“En1BN2AG5. per MTY 57-58 (Chiity 57-58) ist G 0.16 GK 0.8% Si» < 0.050% S, 
0.035% Ps 26% Mn, 17£20% Cr, 1.542.5% Mi, and O71570.25% N- Steel 3 

used in experiments was 3 mm thick. About 40% & phase was revealed in it fre 


alysis. Automatic subarc and gas-shielded arc welding 


a by X-ray structural an 
was tried and an -26 (aN-26) weiding flux and two stendard electrode wire 
Welds were tested for mechanical properties and corrosion. 


grades were used. 


Gard 1/3 
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. oo _ 8/125/62/000/003/003/006 
Welding Kh18N2AG5 ... DO40/D113 


The test results show that embrittlement occurs at 475°C, there is no 
tendenoy to intercryotalline corrosion before heat treatment, and a vary 
high tendency to it after 2.5 hrs heating at 650°C with subsequent air 
cooling. Subsequent heating for 2.5 hrs at 850°C eliminated the tendency to 
intercrystalline corrosion but did not completely restore the general cor- 
rosion resistance in boiling 56% nitric acid. The following conclusions 
were drawn: (1) The Khl8N2AG5 (EP-26) steel can be used as a substitute 
for 18-8 type steels in the fabrication of welded equipment for chemical and 
food-processing machinery; (2) any arc welding precess can be used for 
welding this steel; 3} welds produced under normal conditions (with moderate 
power per unit length)need no subsequent heat treatment. However, a 
tendency to intercrystalline corrosion develops after long-term holding mere 
within the critical temperature range (500$800°C). Minimum possible current ware 
at maximum speed must be used; (4) the OX18H9&h2@ (9H -606) : 
[oxnisngres (EI-606)] and @g-10X 20H15 (Sv-10Kh20N15) wire grades can be 
uged for subare process and for COy wolding; (5) further inve 
necesvary for welding Kh18NZAG5 steel of more than 4 mm thick 


atigntiono are 
ness. There 
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Welding Kh18N2AG5 ... DO46/D113 


are 4 figures and 2 tables. 


ASSOCIATION: Ordena Trudovogo Krasnogo Znameni Institut e@lektrosvarki in, 


_Ye.0,Patona AN USSR (Electric Welding Institute "Order ofthe ~ 
Red Banner of Labor" im, Ye.0.Paton,AS UkrSSR) 


SUBMITTED: July 18, 1961 
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| 35888 
8/125 Sea oh fondieadiis - 
; DO40/D113 ” 
* Net 0 rg) ~ 
-— AUTHORS: ¢--——hanger;-NWhasy oe tskaya;-LeN. tuohive vt cliy: 2s V7 ipa tea 
and Lebedey, B.F. : 
| TITLE: Improving the corrosion resistance of low-carbon and low-alloy steel 


- i welds in an alkaline medium 


PERIODICAL: Avtomaticheskaya svarka, no. 5, 1962, 36-43 


wie 


TEXT: Since equipment used in the aluminun industry has to be frequently re~ 
‘paired because of caustic embrittlement of low-carbon and low-alloy steel, and 
since alternative steels cost tco much, the effect of stress-relieving on the 
resistance of low-alloy steel welds to caustic embrittlement was studied, using 
a method described by T.W. Green and A.A. Holzbaur ("The Welding Journal, No. 3, 
oo 946)..07 The” ex cperimental” equipiient Comprised a carriage with 4 gas “burners ~ pro- a Ge 
ducing a 120 mm-wide flame, and a water-cooling device 150 mm behind the flame. aie 
Five steel grades were tested. Calcium and ammonium nitrate solutions were l- 
used for corrosion tests. The electrode potential in specinens was measured. 
The experimental results show that the best ratio between’ Mn and C in the base 
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‘Improving the corrosion resistance of low.... 2040/0113 


metal was 1.7 ! 3.0, and the highest potential was found in the 14f2 (1462) 


steel ~ 61 mv before heat treatment, and 30 mv after. The anode zone was always 


“revealed diractly at the welds and appears to be the rosult-of stress concentra-: 


tion. It ia presumed that canstle enbrittlemeat of low-carbon steal in atreng 
alkali solutions begins with the destruction of the protective surface filn, 
and this process is most intensive in metal at welded joints,where the anode 
potential is highest, but weld defects such as pin holes, slag inclusions, or 
spills also cause stress concentration and anode potential. Conclusions: (1) 


- Thermo-mechanical treatment considerably improved the resistance of low-carbon 


and low~alloy steels to caustic embrittlement; (2) welds in 19f (1i5¢),M16@ 
(ML6S) and C@r.3 (St.3) steels have better resistance to caustic embrittlement 
than M\(M) and 1472 (1462) steels; (3) the result of electrode potential 
measurements show that residual welding stresses intensify the anode processes 
in the wealmess zone. There are 7 figures and 3 tables. 
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$/125/62/000/005/005/ol0 ~~ Palo 
ASSOCIATION: Ordena Trudovozs Krasnogo Znameni Institut elektrosvarki im. 

: Ye,0. Patona AN USSR (Electric Welding Institute "Order of the | 
Red Banner of Labor im. Ye.0. Paton, AS UkrSS3) 3 


SUBMITTED: September 22, 1961 
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Electric are welding of corrosion resistant ORRQUGMOT 
ferritic-austenitic steel, Avtom, svar. 15 no.1J716-24 ; 
N 16a, “(MERA 15710) 


_ RAKHOVSKTE, Me. ey 5 YUSHOMETKO, Ke. oy 


1. Ordena’ Trudovega Krasnogo Znareni Institut. siextcoseavit 
imani Ye, 0, Patona AN UkrSSR (for Kakhovskiy, Tushchanko, 
Yushkevich), 2. Vsesoyusnyy nauchno~issledovatel'skiy i 
konstruktorskiy institut Khinicheskogo nashinostro; yeniye 
(for Istrina). ~~ 


(Steel, Stainless—Welding) 
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LANGER, NeAc3 YAGUPOL'SKAYA, LeNs; sige te, ; 


LEBEDEY, BPs. 


Effect. of re7~idual avant. on Lae corrosion reaistance of welded 


equipment operating in alkali. media, Vliian.rab. sred na svois, mat. 
no.2:87-96 '63. (MIRA 17:30) 
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Wy nti: chrwvte 


OQURCE.: Av osiaticneskaya svarka, 


TOPIC TAGS: OXhL7N5G9AB steel, nitric-acid-resistant steel, welding of 
OKHL?7NSGSAB steel, ChlBN1OT steel 


ABSTRACT : 
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KAKHOVSKIY, NpI; YUSHCHENKO, K.A,5 YUSHKEVICH,.2.V.5 BABAKOV, A.A.; 
~KAREVA, YeeN,; SHARONOVA, T.N. ei ) 


Electric are welding of corrosion-resistant ha nore pads 
1s of the type 21-3 and 21-5. Avtom. svar. 10 no.Je:47—~ 
D163, oe (MERA 17:1) 


1. Institut elektrosvarki. imeni PFatona AN UkrssR (for 
Kakhovskiy, Yushchenko, Yushkevich). 2. TSentral'nyy nauchno- 
issledovatel'skiy institut chernoy metallurgii (for Babakov, 
Kareva)e 3. Gosudarstvennyy nauchno-issledovatel'skiy 1 
proyektnyy institut azotnoy promyshlennosti i preduktov 

- organicheskogo eintéeza (for Sharonova). 
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Lowecarbon gta 


ateel type TRRIGHOT and aluminum 
°Gr the manufectuce of concentrated 


fos yeshg the cptimum eei‘ing cechnelogy and techniques for joining 
(eHGT ateel the weids are atable to nitric acid at concentrations of 
hoand temperatures of 70°, At higher seid concentrations or higher 
here wteds tha gteal loaea ita corrosion regletanee and veld joints fre- 
silty undergo antensive creck-typs cocroesioan, 
atteweig were made to uge type EL! work under the indicated 
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USSR SS ASTUTE 


ra 


Apa ELLE i 
at . “ ed 
ycandicaone, Rowever, weld jointa o. the atael tend to pitting, which reaches | 
“ao odepth of 2 aa/yeer, 

Low-carbon austenitic ateels type OOKh25N20 can be uaed for work wilh 
oxidizing media. The saximum decreage in the carbon of the steel wuat provide = 
the naeasaary corrosion realstance Or the steel ond ite weld feinta under the 
indicated conditions, 


Youc aamplaga of extrergely low-caryon vacuum-thermal fcrrochrochros- 
faq atee: were prepared in induction Furascea at the Yughnot -wonyy Metellor- 


we Bags Piavt and the Dnepros etsstal” Fiat. The chemical content of the 

gieals ig shown in Table 1, é 
Afver the steel was poured into ingots Lt was colled inte sheet’ billeta, 

Waiding was dona by argon arc with @ tungsten electrode, The welde were 
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steel were also investigated for purposes of comparison. Findings: the stress corro- op 
sion cracking of IKh18N10T steel in the MgCl, solution sets in within the first 24 hr, . ces 
and the same happens for specimens of Kh14G30 steel containing 8-23% Ni. Qn the other 2 si 
hand, specimens of Kh14G30 steel containing <8% Ni take wore time to corrode; for 
apectmens containing 3.68% Ni the time to corrosion‘is 143-169 hr, aud for specimens 
with <2% Ni, sore than 400 hr (Fig. 1). i . 
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ee Figs 1. Effect of RL on corrosion reaistance of ‘Rh14g30- 
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" 1 +y : 
Thus, the replacement of Ni with Mn further contributes to enhancing the resistance 
of austenitic steels to stress corrosion cracking. Orig. art. has: 4 figures, 1 table 
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ABSTRACT: A technique is proposed for conducting physiological experiments on 

animals to study the effect of ionized air and electrical fields under controlled - 

| physical conditions. | The technique employs the principle -of hemispherical shielding | 
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“tin the experimental-chambers.— The components_of the system for studying the effect ° 
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_ABSTRACT s On the basis of a study conducted between 1960 and 1962, 
,the authors concluded that the boundaries of the natural focus of 
jtularenia in Orenburgskaya Oblast (a flcodplain swamp) have tended 

ito expand since the discaso was first reported in this area in 1928. 
In 1960, six cultures of F, tularensis were isolated fron Arvicola 
j terrestris L., Cricetus cricetus L., Apodemus sylvaticus, and Citelius! 
Maximum. The number of rodents caught in enzootic and nonenzootio 
ixegions was about the same, but the tularemia pathogen was not isce 
,lated from any of the rodents caught in the nonenzootio regions. 


|! the pathological changes oharaocteristio of tularemia were found 
{mainly in the water voles, ¢.g., enlargement of the lymph nodes 
of the liver and marked splenomegaly. Orig. art. has: 2 tables. (JPRS: 36,932) 
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aoe TITLE: The Shorter Working Day and New Methods of Wage Payment in ie | 
Ferrous Metallurgy (Sokrashchennyy rabochiy den' i novyye : bay 
usloviya oplaty truda v chernoy metallurgii) 


"PERIODICAL: Sots. trud, 1957, Nr 12, pp 103-118 


ABSTRACT: The shorter working day and the new methods of wage pay~ 
ment at ore mines ‘and at metallurgical and coke-and-chemical 

plants should be closely coordinated with available productive 
resources, more complete employment of equipment, fuller nes 
use of working time, elimination of breakdowns and down time, ts 
introduction of modern working methods and new equipment, 
and improvement in wage systems. A discussion is presented 
of the experience at the Krasnyy Oktyabr' Plant at Stalingrad, eee 
of the Nizhniy Tagil Metallurgical Kombinat, of the Moscow 
“Hammer and Sickle" Plant, and of ferrous metallurgy plants 
in the Chelyabinsk ecological area. It is shown that the pay of 

workers under the new rates for the 7-hour working is consid- 
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. The Shorter Working Day (cont.) 


improvement in labor productivity. It has been observed at a number of 
establishments that increase in: productivity and successful fulfillment of 
work quotas has been a result. of-conversion to the shorter work day and 
the new system of payment of labor. 


1. Industry--USSR 2. Labor--Performance L 
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